SUMMARY The parents of 226 of the 360 patients with anencephalus or spina bifida or both, born in Belfast 1964 to 1968, were visited to document the occurrence of these malformations among other relatives. The proportions of sibs with anencephalus and spina bifida were 10.42% for spina bifida index patients and 6.47% for anencephalus. For patients born after the index patients, the proportions were 12.19% and 6-35%, respectively. The overall incidence of either malformation among sibs was 8.87%. This estimate is higher than the 4 to 5% commonly reported and is probably related to the specific background of the Northern Ireland population, which is known to have the highest incidence of CNS malformations in the United Kingdom. The substantial size of this risk indicates the importance of amniocentesis for monitoring subsequent pregnancies of women who have had one child with a CNS malformation.
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This family study is based on patients with spina bifida and anencephalus, born between the years 1964 and 1968, inclusive, in Belfast, Northern Ireland. Details of the area, method of ascertainment, and biosocial factors are given in Elwood and Nevin.1 2 The total births were 41 351, of which 360 patients had a central nervous system (CNS) malformation: 151 had anencephalus; 185 had spina bifida; and 24 had anencephalus with spina bifida. The incidence of anencephalus, which includes the group having anencephalus with spina bifida, was 4*2, and of spina bifida 4.5 per 1000 total births, giving an overall incidence of these two malformations of per 1000 total births. This incidence is the highest so far reported and exceeds that of South Wales, another high incidence area in the United Kingdom, where the incidence of the two malformations is 4-1 and 3 * 5, respectively.3
Methods
For a study of familial aggregation, only cases ascertained in Belfast for 1964 to 1968 were included. However, owing to the 'troubles' in Northern Ireland and the increased movement of population, it was only possible to trace 226 of the 360 (62.8%) of the original cohort. Of the 185 (76 male, 109 female) patients with spina bifida, 134 (61 male and Received for publication 4 October 1979 73 female) were contacted, and of the 175 
Results

RECURRENCE RISKS FOR SIBS
The outcome of all the pregnancies of the mothers of the index patients are listed in table 1. They had a total of 874 pregnancies yielding 710 sibs, of whom 63 (8-87%) had anencephalus or spina bifida. The percentage of affected sibs was higher (10-42%) when the index case had spina bifida than when it had anencephalus (6.47 %) . The rate among previous sibs was 35 in 420 (8.33% ) and the rate among subsequent sibs was 28 in 290 (9.66%). There were (206, 356) . In one the parents were first cousins, and in the other second cousins. Of the 13 sibs in the latter family, none had a CNS malformation. In the other family, the only other pregnancy ended as a spontaneous abortion.
NON-CNS MALFORMATIONS AMONG SIBS
The sibs with malformations other than those of the central nervous system are shown in appendix 2. Among 710 sibs, 15 had a major congenital malformation. These included three patients with congenital dislocation of the hip, two with pyloric stenosis, one with microcephaly, one with Down's syndrome, one with talipes equinovarus, one with cleft palate, one with congenital heart defect, one with imperforate anus, bilateral talipes equinovarus, imperforate urethra, and absent scrotum and penis, one with oesophageal atresia, one with oesophageal atresia and congenital heart defect, one with oesophageal atresia, tracheo-oesophageal fistula, common atrium, coarctation of the aorta, dilatation of the bladder, and bilateral hydronephrosis, and one with hare lip, cleft palate, and congenital heart disease.
Discussion
The present study was undertaken to assess the risk of spina bifida and anencephalus among sibs of index patients with these malformations. The proportion of affected sibs is in good agreement with that found in other United Kingdom studies. Table  6 compares the proportion of affected sibs in major surveys in the United Kingdom over the past 15 years. The proportion of affected sibs in the present survey is %. This estimate is higher than the 4 to 5 % commonly reported, and may be because of the background of the Ulster population which is known to have the highest incidence of these N C Nevin and WP Johnston (1964 to 1968) observed in the London7 and Glasgow5 studies. the incidence was 8.7 per 1000 total births,' and However, the differences were not significant. The more recently 7.6 per 1000 total births.4 However, recurrence risks among sibs before and after the when the percentage of affected sibs relative to the index patient were similar, 8*3 % and 9.7%, repopulation incidence is examined, the findings in spectively. This is in agreement with other family Belfast are similar to those of Glasgow5 and of studies (table 7) . Southampton.8 The proportion of affected sibs,
The recurrence rate after two affected children is which is ten times the population incidence, is higher than after one.8 Since a certain proportion greater in London,7 and less in South Wales.3 The of spontaneous abortions are the result of a CNS size of this risk among sibs of affected subjects malformation in the fetus,9 10 one would expect a indicates the importance of genetic counselling and higher recurrence rate if a preceding pregnancy had prenatal diagnosis in monitoring pregnancies of resulted in a spontaneous abortion. The recurrence women who have had an infant with a CNS mal-rate was calculated according to whether the mother formation.
had had a spontaneous abortion before the index There was a higher proportion of affected sibs of patient (table 8) . In sibships with at least one spina bifida than of anencephalic index patients. A spontaneous abortion before the index patient, the similar finding was noted in the South Wales3 and in proportion of affected sibs was 1 in 11 .2, whereas, the Southampton6 surveys, whereas the reverse was if the index patient was the first pregnancy, or if group.bmj.com on January 13, 2018 -Published by http://jmg.bmj.com/ Downloaded from only live births preceded the index patient, the proportion of affected sibs was 1 in 13.9 and 1 in 9.5, respectively. The difference in these three proportions was not significant (X2 = 0* 74;0 *98> p>0.95) and suggests that a history of a previous miscarriage is not an important factor in determining recurrence risk. The South Wales study3 was analysed in a similar manner. The proportion of affected sibs in the three groups was 1 in 16x2, 1 in 24-8, and 1 in 21-6. Again, the difference in these three rates was not significant (p = 0 63).
There is a tendency for an affected sib to have the same type of CNS malformation as the index patient (table 9). Of 46 families with two sibs with CNS malformations, 28 had similar and 18 dissimilar lesions. 1928 1929 1937 1941 1947 1942 1932 1939 1946 1928 1931 1945 1947 1944 1935 1947 1942 1932 1941 1942 1941 1939 1949 1945 1948 1931 1934 1945 1926 1927 1920 1936 1944 1938 1929 1940 1937 1926 1934 1943 1946 1944 1927 1945 1941 1930 1940 1938 1936 1938 1947 1947 1939 1929 1930 1947 1925 1925 1935 1934 1940 1942 1927 1920 1926 1925 1928 1926 1939 1934 1934 1938 207 group.bmj.com on January 13, 2018 -Published by http://jmg.bmj.com/ Downloaded from N C Nevin and W P Johnston 
